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Determination of Motor Efficiency in Air Condensing Unit Using Thermal Image

Analytics: The case of Capacitor Degradation

6 1* o % 1 o a =~ Ao & a 2
RINITUA .ﬂ’]‘if‘}ﬂ n1aan 1'9]@]5\‘1 UIraIAFNA 8DIAT NIAANG mamqa

Songkran Parakul" Kumjat Jaitrong1 Prasongsuk Songsree1 ThaweesakTrongtirakul®

g3 Uszia T e lnlad iy ancdainssuemaasuazinalulad Sneiaoineluladasny
" 97139735z Tunaluladininyg  amgdansivasasuazinalulad Insnauinaluladasny
2 pnsdiriianinimnmniiih ancasmaaigamnnin amingssnaluladnousaanzuas

"E-mail: songkranp@siamtechno.ac.th Received: October 25, 2022
Revise: December 9, 2022
unanga Accepted: December 13, 2022

ﬂs:ﬁw%mwmawamai’szm:Jm'nﬁauﬁagfl,u'g@qﬂmrﬁm‘uLwi,umiﬁ'lmfmLﬁmﬂu?{'aa‘mﬂuﬁm%'u
Uszansnmaaainiostsuomdluiaswasizoziamstismanusan sinalasassdanslgnasenlnia
yagLa3eatuennme qﬂmumi,u’l,um’%iaaﬂ%‘ummmmumwm%’siaumﬁaﬂ’ﬁuamai’i:mﬁﬂa'm%amﬁﬂ
uama%mﬂw%mai‘%’uuaL@]aﬂuﬂwsﬂﬁa%‘ﬂw’lmuﬁmu@]nm @TaLﬁuﬂszqﬁlz"l,&igﬂi'@Lﬁaumnmmsﬁ’u%auiu
msdaasrzuulvin lumsnadia ﬂﬁiLéauannwmaaﬂawugdqwa’l,ﬁ’mmL%dﬂmwaLmas‘i:mﬂmw%auvl,ajﬁ
Usz@NTNINWRING ﬂauLwa‘ama%uaaﬂgﬂmuLLmLulﬂﬁwéimu"LWWWmﬂﬂi‘fw,ﬁaamnmiﬁnmmﬂunmmu Tu
UnaMui aznguannuadszaninwsasnainaluganivwiulaslimalienzinimanuiau szauanw
m’wuﬂuaomwmwuﬁ”am:Qﬂv‘iﬂﬁl,ﬂummimum:mumnm%ﬁﬂ’nu’s”auﬁvl,ﬁ%"uagzym AL LATNITZUR
vaswanaiagludadrumedan milinmwisanuiaultlszlozinnanuaunuiamna mnwan1masas
Tayamalianziuaasliiduii 1) mslEmuaneanusensaansasnuanuisisauuaznszus infinaaasls
uae 2) mmqﬁmmzﬁumnﬂu 15 uf nslEnsaenesiaoninanufouindie e laiuws uaziiu
Uszlopilumsfasandszinininvesganinuiu uanmnftﬂ'aa’m’mnﬂaaﬁuﬂwn?}auamwmaaqﬂﬂmf
v lugaauwin

(% 6 (%

ANEIATY: VBLADIITUILANNTIN, UItANTAIW,NNEN8AINNTDN

Abstract

The efficiency of the cooling motor located in a condensing unit is essential for the performance of an
air conditioner in terms of the duration of heat transfer. It directly affects the electric power consumption of an
air conditioner. The condensing unit of the fixed-speed split type air conditioners consists of a motorized

capacitor run.
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During scheduled maintenance, the capacitor is not measured due to electrical installation complexity.
Technically, the degradation of capacitance results in the inefficient speed of a cooling motor. The compressor
of a condensing unit consumes more electricity due to its long-time operation. In this paper, the efficiency
determination of the motor in a condensing unit is proposed by using thermal image analytics. Luminance levels
of thermal images are normalized on a permitted thermal radiation plane. The speed and the current of the
motor are in indirect proportion. The use of thermal imagery exploits the aforementioned relationship. Analytic
information illustrates that i) the use of thermal imagers is consistent with the speed and the current consumed
by the motor, and ii) the appropriate capacitance should be 1.5 LF. The use of thermal image analytics is
simple, inexpensive, and beneficial for determining the efficiency of a condensing unit. Moreover, it can prevent
the degradation of electrical equipment in a condensing unit.

Keywords: Cooling Fan, Efficiency, Thermal Imagery
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A13191 1.1 HAM IR W B TZRNTNNDBINBLAB TN BLABTTZLN8ANNTEBNNMTAA LRI BN NEN BRI

Jou Waddunulsaiidn € = 0.80uF

o4 QNN (29ANTALTEE) 13£AN52900LADINBLADIIZUILANNTDN
e G‘iwqm GALT (5o8ay)
1 26.60 41.20 43.2868
2 26.70 41.10 35.9763
3 26.70 41.20 37.6208
4 26.90 41.20 36.5787
5 27.20 41.20 32.9085
6 27.20 41.20 33.4997
7 27.60 41.10 34.9166
8 27.60 41.10 34.0517
9 27.90 41.20 32.2439
10 28.20 41.20 32.1009
Aade 27.26 41.17 35.3184

A19191 1.2 NaM I U IEANTAINLBINELABTNBLADTIZLNUANUTOUNNMTIATIZRAI LMW ENBANN

Jou Waddniudaiian € = 0.92uF

& QMNNA (IANTALBHA) U3EAN5VINDIADINBLADITLUILANNI DN
i (i'\g'lqm q980 (Fauaz)
1 28.10 40.80 40.4368
2 28.20 40.80 41.8593
3 28.10 40.80 38.1486
4 28.30 40.80 40.4133
5 28.60 40.80 35.5739
6 28.50 40.80 35.1261
7 28.60 41.00 34.5194
8 28.50 40.90 32.4184
9 28.50 40.80 34.1942
10 28.50 40.90 32.8201
Alad 28.39 40.84 36.5510
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A G‘i’lqm GG (5oaay)
1 27.20 35.70 48.3328
2 27.00 36.00 49.8443
3 26.20 35.80 52.9805
4 25.90 35.70 48.9782
5 26.40 36.10 457273
6 26.10 36.30 47.6469
7 25.90 36.30 49.1647
8 26.00 36.30 48.8566
9 25.80 36.40 47.8504
10 25.90 36.50 48.6990
Aadn 26.24 36.11 48.8081
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i Gi'lii!ﬂ qogn (3ouaz)
1 25.60 34.20 85.62

2 25.10 34.30 90.6523
3 28.90 35.10 90.2590
4 31.10 35.80 85.5414
5 30.90 36.10 85.0629
6 30.60 36.50 84.8597
7 30.80 36.40 81.7288
8 31.10 36.60 80.3965
9 31.30 36.70 74.1931
10 30.90 36.80 76.9273
Alad 29.63 35.85 83.5239
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